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Bidt, b arera sifufpagdtea o S sifhfearsitad urdhia o, ar

AT dTRTS U9y 815

- gfgs H=aal St (S RE9R O 293%)
I o] dUR e T Tar et Ui o & femamreity fRremfed

JEFHT Sua RO HiSaT. TERTER o Uanf TeHmiit Hidar T & Ie6ard,
T U 1A TehT ST Uhiid &l 81d. $4 o Saecd STTHyUITed] HHT TEuaTd
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OifEay g MR e sHidtaed e & Rufor sara, s/ g a&nd
o, Tad TR (1 222 A 24 N AT e A (v
2% A 2¢28) T 2y Tl ‘aufueasld’ (Spectroscope) € Fd TR
ulqeasier Ieafefa Rurien I e SUTE (frequency) HISiedT.

A {nm) 400 500 600 700

18} yersedin ANfvad Iaw Juiue (Atomic Emission Spectra) feem ang.
TR YRIEeATEn quiterdia Y91 AT .

T, AT | 9%



TS Heiged quinegA
fafRre aRaRdwn
(frequency) T fFar
feun (light) Scafsfa

FraTs
guiaeaxieras™T gu: T (Spectroscopic Analysis) @
ANTEL. @I ¢ 0 Tefia Afrm (8- fghiery ot
frerene fesr.) onfir g ee? wefter wfedtawan e
HERAW MR, 3 A1 A quinerdier Hav 3= 3w
frezan @ arer Yurge feeft A,

e TR | oy



Sl 3 Yoss HTeld 8h
ATTelt qoa=il qea gayd
Turemtl Tt ghs .
ga Tqorers S Merdia
qereeien sifiiferar are
SMYRTR B> D B,

geirer anfor st orq 8
rerd WUl gRgadTd. g a3 !

(atomic weights) TAEd 31
Fiifeeurd) YTeITBR UHING e 1a.

ol 22ER el weifren ATUR WAR (2¢30-2:34) 3
e fefteht garidia A3fw (2£3%-2R08) T THME IS

} 3T STORTEAT (atomic
weight) el shHTIHR
HeiEeHTdt HiSof SHedrd
iy sasfiHaR i Wids
- gy oyt geRrad
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SR YIS Josed SIS AR T A9 0T o7 T Sed 3R oY 1M

LB}
orerfe g1 da urhia adq rda.
V=51 Nb = 94 Ta— 182
Cr=52 Mo= 96 W — 186
Mn =55 Rhe==104,4 Pt==1974
Fe =56 Ru==104,4 Ir—=198
Ni = Co =59 Pd=1066 O8=<199
H=1 Cu—634 Ag=—108 Hg =200
Beo 94 Mg—24 Zn==652 Cd=112
B—=11 Al—1274 ?=08 Ur e= 116 Au = 1977
C—12 Si == 28 ?7—10 Sn— 118
N=14 P=31 Ag=15 Sh—122 Bi=21067
0=16 S=32 Se=1794 Te—1287
T = 45 Ce =192
?El’-—_—!)ﬁ La =94
Yt — 60 Di=295
Mn="156 Th=118?

N-Seftw=aT sradurfi? mufye @y, 1esR

Tiergd, ST T Thi~ean & YeEc) UaSd g THaHIR Heeins @
dereTd wreaTETdt Reprt ST Hieett g, a@ﬂwawawwaaa
TOTeMTY WIhIdeT Sl B,

uibia . Frigo

SHI-3iegmfay . ieRm

AU UR : GAR ¢ SR 881

T fafnee T u % ; ST, T faRTSe TR W ¥ BT - 30 37,
munmarﬁﬁﬁﬂamam?ﬁﬂnﬁ - gRRoTe 1dt, anbeRieR Sfifd e, e
g v, SIS 9« Ea, '+ STepRiIE Bl [T, T HTES I -
3T faRErsT EaX wn%ramaw - Ga,0,, 3Tl flRueg GaX, ToRa &R
aﬁauﬁmﬁﬂﬁsmaaﬁﬂnw | TR A, A S S ST g
feRwesdia. © peied faveesdrd.
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2 oy Te FRRITET Ty T Sty Fehtrd widhi @R g § fe e,

TR SR Jagearag! oy AT ST i RS o dedin
TSN e R o, TR & sradaRvlt WieRuaTd S,
SFIIBR A TR TS BT Al Heward ANTar
fed.

THIORTRT Wb BT @ S TR SRR s
TATAETETE! (physical chemistry) g0 WA e, ardli| diF W N
el &5 TEUr IEA® it (Chemical kinetics), RiEUIGEI RIS |
(Thermodyamics) 30T el TARITEA (Electro chemistry).

“ft o foraean AAmAe TAEAITEARA
TETGEs A, A2 4o 3R TaaaaArd
AveE i At
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2 @0 - Jged fadeH! (vm vere d 2cey)

M ST IUTRU T 9= SR Sasiuder™T (Hydrolysis) SV
Sell. M YRG! Tt (Concentration) PresquaraTd) ueiiy aaame
(Optical rotation) BNV ST SUGRT Sha; STIOT Hmg IR +eh Hishar
Tt wTS Hisal.

foerediy Trage &, &t SR Z 18U wravd! Hedl, ok dT Fgursl Fwern
I3d TR &/ (dZ) §1 Gielid UhR ard gl

~dZ/dT=KZ

k &1 fRRI® (constant) 3T, TEvdlg flfrd=ar (Mononuclear reaction)
AR 2 T SR

< Hred €. Sy, faferas T (et ecex
o eR0%) ! gdia fam yA Siea.

Stegt gl aifiyfeea fAfaa ama

verd TR Fa i S verta
fAfRaa 3w sififran g
Jg1 Hes Gl TUicR B,
gt et fafkrse 934 &1
Tdfera andra ATuaT STl
US|
i qadld

(Dynamic

Equilibrium).




R¢\838 - F=T §THA, v dorr e SEFER @i e
FHe AT 7 (order of reaction) (first order, second order
etc.) TRITIIT e,

"ot v Way smaram
sififera 1 Arel. it et
®RB Hull (activation energy)
SR fobameiter Yur arffgsaa
W refvs

(STET 2R @R T 2R R\9) TI=AT A&Td
31Ta.

fadt (kinetics) g THEFRIRE URET HHR O AT,
RIS IfharT el 37T JAaSodTd 91 URE Hewars Jies
foat.

/‘h

/ YT Hlesld IRV (Catalysis) 3Hb IeTg0l

& £ 2 s, wm R wdie @ AR,

) JORS s (Catalytic force) Yo
e SelffRdt aae, s i Presd TS Bl
2%
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% 4R ¥ faeeH IIRTAITS (77 2y z d 2137) TR Ik
(calalyst) Mfd @1 Heufa wfost IRETeT U FaT gftesia . a1
yerufe $ae Suftudigs Tamfe sififspden o ared); TR @n
gerufmed 1 SIvaE) IS g 819 ATg!, 3T USR] TEUN IR
FH HRP Hel U HTUfHIT I ICAvAT HIH IS BN
YT TYeHW HidaT o Yag st gsqd Sfifdsan gidrd.

IO et T SuaTard! Al dwredt aifeudt
eI BITEIR TS g g,

778 720 TGN MARTAC 70
aNaGaR 07 97, 01 ¢ dad
0T Zo010T HE,

1A RS METATS TG U5 33t 7R (ool S-2wiae e
gi5al. 7 o AR e gaen FUA qee Aid g1

aidh Adiel.

&1 3T SORDIIRGT TR, I Wd: 7 gaadl gl [Ramomam a1 7T dread.
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R ER — AaE AR (i 2ees & 2ec0) 5 S IRRATE, U8
TR &N I50T Hicata nadia Aebiedn en-idie TS are & uTed TuTfdd
T, BT TS U1 ToUTerd geaTd URd AUIR S ST TduorRIdd . drae Haw
3 STTH BIEa, ) I FAHIG TRRTE IOV IEATHIE! IRR Bt FHort T
A, St Sreradrean FauTES (law of conservation of energy) ST 81 afgeft
U S, g2 TeTeth araiiord &l UIHTS TUSCIEvl Qe Jae dbal.

A ¢t %1h 79 do
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7R @1 BIA dTe?

REBR — zauerf g
I QRDIC etan

(T ¢ 2¢ A 266R) Tz
. IR M ST d FifAd
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wSIeh FaAlsd
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IS ITETET R P = Sraad =R siel.

TICUR T (it 2% & *5%) TA LR ol Tl GU FH AT
geryTedT Taxiiar 31Ty dRdT foar e ge] Arsd.

PRy = arwETET gaTyieT
Wi ercsre Yiddrd.
w % " | o ‘\‘\K\\ l}} ') ."
- Y L ¢ ! '
SR N S
O A O 4 "'o L 20 A B R VI
-273.15°C Q=C 3ce

IR AT a1 9d e U TWaausl SHRRITE NS
(Thermochemical) T RAaTd ST et el

(Y0 - wi - 3 oW \

(el 2¢OR T 2¢420) @o’b"'

“ siftfopamed Ieafad uard frssuargdt ROUTE 1=

w9 frcliel ura=a Srgea adt e STeR ROUTE 2+ ROUTE 3
USUTR G S0rdT SR 8rd, ' 8 R

T YA Fred.

)

- 57
O 3 \Y]
\ s

O TR AR TRIg e Sl srercadean RguTaTd 81 -Isure=ar R axeid
31 (law of constant summation of heat) - fa¥yy ggT 8Y.
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R £\8¢ - vy dw Aot itHiE faaE firem (st ee3e @
ee03) IS forvamrh (chemical potential) Heheu fasfa o, GQT&@
e ufpd R Fikaa . Tamafe fva faega favanmmoE (Electric
potential) SrAAY. S fregawaTe Sea frgd fawaraegr ot e fawaress area;
AT RIS TR TSdT &eUel Ied IMEE fvateer HH Tarie

fies mmayiaT M@ (phase rule) AISAT. &7 FEmER DUNEdI
gedid! G (C) g raeyE T (P o 9%y, 9%y, 5a%0) d
TaaHTITeaT SRl (degrees of freedom) (F, Td=U0l Serard. S
JUHM Snfor E19) Eilte SHieRom YEiid e

F=C+2-P

e @A 1 ¢4



m?i%;um@ﬂ‘b"ﬁ"l E’ICTE:H% (et ecwy & 2o08)

Hifeadig IHFTRIATEAT (statistical thermodynamics)
Sardia aveF dani 81, § & St ¥vay urud @ IsAmiiwTn
uRomm g Sy fave o). Siea ssarifafe ves wRmR

v o 7 awn woda Gyl

Pyt st 7 A e 7

#t 7 o1 R e

e it Rygr=arn
SRTEET M Fifeadrg
A WA gt Lo I
W FeAh HFAAT (et 232 & ¢9R) M FecgH-adEs
argwreiter Yoeh el Head e - Steggr At SrRgacen @l
3R, ? aray R, w RigFaraR & Surer sraaTdt wRe
9 T R arecn audrTERER areal.
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Hal 299 73 Sicegm=- gifegdg SsamTiad gatd ulkig

HiHT HiSd.

S=K,InW,
IV S U Tod. K, U RIS 3 W TgU! SRR Uil
(disorder of a system) URHTUNCHS HISHTY. AT SSHFTIID! T=ardt
ufemTor T Fifeadh ufToT (Stastistical quantity) W AT SaY
[T §a 3 & T WeRd Td 7e8d. s Yeardtal
SiecgTaT R desi TlerRa Tl ATel.

¢ o ] Yeardty Tdte-ean Juaren faemdtera
it e XA SR

FIaUITeT HaTgdhaedt (Conductivity) ToTed(d

Y WY Hled. siegl fafdmse §T7 - Electrolyltes
e § 0T R ST [URLT dvresT gial. S §

SIGUI fAgIauarg argd AvgTY SeTagR SRINd.

i foreg 9o Ad
WAUTA AIR7d A(ZA7aA
24 A7 GG,
VeIl BT A(A

faom amet.

—

({electrolytic theory of

dissociation) Rrgrarardt




SRS TN e JUd TS, TR TGRS HISIT JH1ome
Ryt &1 ST B, AT YT GebAd ST srreH e
ST T, ey SeurTTeaT FetaTedl HidiH a1 e

ZTaT SATfor... SIS
Wﬁﬁa‘[ (quantum mechanics) S FTeT.

a7 RieTd TEU ST TR § SUvATETS! Su Hier Hriies Héeon
Feard HEAL.

R4\9% —ﬁﬁﬂﬂmﬁ(w 2£32 T ?_2R)
oM fporET STy e, & e
grTia 3t B 9! fiRd, s =T =~
AT 3T !

TR B T SHURgER SR ST e Arieen

ST 3 o AiedTd, Teured o gard Fffh avara. e Jah et
| YT & 0T TR aTE AT, 3R SIHe! e bledt.

240 \9 — FIAW S UTFIAA (@ ¢ae & 2y¥0) JHANSD Ui
Rreates Tfgaied aRES (residual gascs) ST ST STSURT
T Jea Fatd Uieedt aTuRedt iTfon Fumm fezorear ferererran
(deflection) fae@ @ gafea gTdie fomge sy Pl JMUR al HUR @
EJHATAT THTUTT (charge to mass ratio) STfOT U AT =TT bR

“SmOTT (cathode) THOTHL
FHUTYET HUT ST

TS FEGHTA ETag e
/%%y Ue Id.”




qIEHI fagayare ared
U1 FHUTET TYRIAT
grardtar ‘saae g a4
2UgTd 31T B

it.uw. fthegriRes

(T& 245 A 2°0%)

gl HUTHTS S § A1d
gadel 30T o ST TRIeR
T BRUTTT 31T,

(R @ - [IfrgH FIRTS A7edH (w7 2evy 2R3 3) I KU oy
IR R FHafd AfTEen S1ear BFTEH Jerad. deal el S’ AT aTd), $l
STl daaiedT S W RSS! Theld guHT ed.

& TN el TRU TirREr 8 aedde
3Sar.

AFeS 1 URUTH 8- T o g i,
gl e &f- o difeer @
YHTGFRIEATT quiucesicbr HTeH
(Spearascopic tool) TGO SO0

TRRferd wigromarst aue




2 (R € ATgam = daaRd

(Hat 2¢1R T 2ROL)

&1 - [T HTG! dc THDATd
(fluorescence). BIN3dC,

very &f-faseor fAmfor aard &1
g1 foaR Saaa=at g4Td SATaT.

“ 31T HY U BIERbIs &ie
STl BTG [STes Sa
R &R 3adi. I

“RITaTg §9d ATel SRU A} BISHThe wie
ZuTes el Bl e § FIuadt 79 fosor
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e T IAiid BIa rdd Sfor d
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T el Trers AR FRY (3t 268 & '3x) SN R T
vt 3R FYRY (et 2car o °R08) @i & g TR
geard et anfor & gea i famoieast § e .

Y AT T IRPRPET PFF! THTS YT MU 3w UTghiam
TTeT frcsaa T AU GRFATM 37Tes] HRUATAT HIHTET o AT,
RfTmOar febdiad Srea famoics @i=aT §1 YIS HYT Bid, 3

T 3MTEesa.
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B9 7 9 T TR UTHTITA BTl U [ fRunicaRt garf daR
SRUTTETEl SifiRa Nedd Yadt. a1 urg@ined & Tt faRunicar gersd
GiefET g YR Sd § Srggs AUaT A1 IR 1. Gl
The b Mgl (Fractional Crystallisation) $EHS anfor dd bl

:’qﬁir 3 =TSt PRI G SHehRd gidl. d SRR
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A A a1 FeT faRoncat qasedien quryHieT STy wrerd dadl
3T €% 03 A famuicaRIeR Siacicar may fafear. am adff <, foar
Tdl @ 3T SFa IFT UHHAaU0l TErA AR Aldd JREBR SUAT ST,
HH Al AN giar.

T 2¢LRR A e TEXBISA QYA Pled, bl
RATIIYH S USRI TR Jcaford grard. ol e
o (3remn) g B (feer) Sated. ge 8t URo g

AT iR e/ @ Saee ongd § Rig 9. o
¢ 00 Hed YTer faemme=t faeR wRur wgurt vy (37aT) favom
Y, o &-faruaRea s &y e, qug
a;ﬂgmﬁg%ﬁwmuaufaaaaa’r%g@am

bl d el Higl (H7 Qeve d LR &) TiAt @

it yerufnefia sz ‘
&1 Rigra "isan. ¢R0% ALl Tt x /
i SRR @ N
HE udTd ST,
e Attt (Disintergation Series)
Uranium-238 Radium-226 Polonium-214
Lo la la
Thorium-234 Radon-222 Lead-210
B la LB
Protactinium-234 | Polonium-218 Bismuth-210
1B Lo LB
Uranium-234 Lead-214 Polonium-210
la i la
Thorium-230 Bismuth-214 Lead-206
la 1B

e AR 1’3
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TEUNSIY U] S gIdl.

HUHL TR TR S8l
ST T Ay HBUrHIRG
Ul féed sraad, 3 9. .

TeEIE T et femeatH ve Wi e, Yeganyd i s

27 GaTTioR S TEaIR STeThT HUT TN SHRUR 1d; WY Hret
Y arar e LR 2 € ged wudieor 3 STER e,

U] BT 5IS; HIEH JAICHDGSCT e
e ST QY. T YTATRG B
TS HEEYH] UHICAA STANd d dded
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HaTadldr 4R &1 Sl Hd Soierainar ftea s
RUIRIYGET STl 10T et STU[SHHID 3 FgUrdTd.

HE<aTdT TR, YA SURHHI® T a7
VMR SRUT-AT JEAGEIAT YU FHEITHD
(Isotopes) T8U. g1 e i 1Y The same
place TEUISTT ST SMTad ddredld HesaeiedT
TREHT SFYeS i W,

e

a(ﬁ/%%'
2 Q3 ¢ el TTSAT THRATEAR! ATee [REBR eI, e Mty
TN Torehi Srfeqasdd ST aRgarge a1 QU SAfid el gidl.
TS ) 4 SRITETT SNATTRS J3dT. Y SRR T Juxit  FAT
AT ST ST eyl Hewa=dT ST,
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aﬂﬁqﬁﬁwma’lﬁ(muwéuﬂ)mﬁﬁlﬁw
[2¢%¢ A 2R%¢) USBuT HeqARlt [y SEer.

IR, Ot o1Tg e IRl argat.
h 57at e, et T TU gIR .
T Y4, P gaareH g badmrmad]
et fafde ST A enfor o
el [3fYrse ynurh e (orbits)
fOr TehaITd. 3T YHUTGH AT
Seierg I [agierd 81 ATaid. Jell A
(O3) fohar Icafola o gaere=
U] YHUTH A G0~0T UHUTHET IS
U QeHaTd. Jelsedid JFR e quiad
ST Haid aTeed

YHUIHEGR STaeied 3radTd.
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2R 2% A FITHNT UIShell (Jat €00 2R &C)

I S0 (FHEeiH a<d (exclusion principle) Y Fat. AFER TS
Satreudt fFar afuruben Werd T SATE T 39 hd. TeUed ¥ Saagid
vata o FHerfeudia 3 Tad e, saae = gl Sl terdidie el o

e sousd varft o9 Hie gedwaa Srdid
OISR FRie A Sl et fbar afeywor e
ST ST, JTURUIE: S¥redl Taie sTs Tud
Regehrdl ST wRelt ST, Uasa o1 a1 Ragh At
ST HRedT, 1 AT §9=T Yeid are Hiea
yifiet g& g, o¥T ISR sddgi~g
gratdizar Rudlaed gweT srgard Ao
FHeli U SR YreaTeR e WiitER 9 814,

QRRY — ToH & FFTeH (222 2240)
I aied, &t yerfeur fafdne feudimed aemage quiud grgaar,

Sreft RO HURIGRY TOTe GRfaT. mass=m velocity=v
Particle —
AN AN/

h=Planck’s constant k- ;L=_r.nll\_/.y
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2R Q% - 3ff AIfSR e
R¢c8 & 2RER) 7 AR BTG
(T 202 & 2R8E) T TdFuol

gdgTyRoT m—_d (general

quantum theory) qisdr. 91 grae
gl 9 S{UAT UGl (Behaviour)
3nToT Yumeie S SuT TaPieRul
& arms.




syt Framet oty arsult uifeet.

TaYd SMYUR 3. Mad dercarat e, [ G, 8,
sifufsareftera, quite fagm anfor sioret s=are Mek

yorgifachl g WHToT T fosar

TEIdeIaR JATUTRG TR,
URURS Fif3s (Classical

mechanics) SATTHTON g1
Famia st ome. el




RR30

Yot SEA1 g Ui SuvadT Yot e mumediEr |y
us Herdt e fo Ui (w@ erpe @ ekey) §Y wEeH
U G 94 (Valence bond) A et qOR el @R gE
gIeuIR 'The nature of the chemical bond' 8 Ui 9 watd uurdt SRt
. hed® &8 (T 2¢kE A L’%Y) d Aad Jefldb (et eeRE T
RR(E) T SYidt desfeuds Ui 18U - URUHOIGET (molecular-
orbital) BT AT TRATSeT. Ga! AFT UHREHT [3h YT Uids Hnf
IS FUR Wd:d O 1 Rad gl

R 3o =T I SFATH BRI (2£k9-2R %) d AR BiH
(24%¢-2R.8%) T Y[ a3 SRR 7N K AistarRt e ggd
R Pt

RR &) it wwurd o T i ||
St anfdr Yo ored fesauar ved Wyd Fee. |
a1 Ut TEUTTE.

HTE! AT I7 UGd GUROT ST T OIS gy ¢
SIoTG TS, ST IRRITSd Sifviferu gvargdta (i |
TR IR0 U ) TS AT HUhTaR
FYH GO AR HERA IRJehuul ol

HIGIT HTUTHeS T SEHUUNR Sy~ I U7 TEvEd
VAT AT TIE] 3a01 HewdTd 3718



SIS Yereiem de v fohar 0] UTes! e A8, uaTifHl vad TRradia
g @ uryd FeTTTEEt 310] @ YurEEd WenTRime 35T (Interaction of light)
fobar faggagatera asdidt o= fob (Electro magnetic radiation) LEEGIRGIGH
TETARIRST=AT 9T AT (Spectroscopy) FgUIdId.

% ¢4 R Ted Bifeay g TieTRrweaT S quides R gU:&0 . TR §=urd
quiteeRidrear ued! faeRa svara e, dnaesn Hidan davaraTd! fagd
gafdy guiuer (Electro Magnetic Spectrum) TEUToIT MTaTTead] ARARAAT
TeBTRTUCT WRT ATIRUYT 31T

__-—-———”—?::.‘
ooy \
—
G —
Feraae U=y Juinca it
(microwave absorption
Spectroscopy) iu;%: afeygor L] B
(Rotation), 9Fscd {moment of Dw
mnertia) d STET A& (Bond [g E] &l
length) STRIH FRUATHTR orll Bl W
U STE. il Al B
e—

JgRrER dPe THA

(JeA 2¢cc A 2RED)

i I guiveaRidar aaR

Y0 SO (Vibrations) @ gRusoman s
AT TS U gaaarad
aifedt fire T,



Gruﬁ?ﬁ”d ﬂ'a'ﬁ"q W (Nuclear Magnetic Resonance) NMR
&t gufuceRfer Yutfia s @ g
QSTR=AT ST umﬂam'agar
Hifed! &% .

gufue fagmme vay
TATRIE IS

quiTefRT TUTTcHs JeiETaTel efiwd, UoiemH J e

IETEY, Magnetlc
Resonance Imaging (MRI) 81

NMR =7 ga7aR B Ha!
3Tfor tgdiet Mdl Ayt
IR Had B T
HUATHTAIE el SITal.

e ERATET | 203



faTeaT TawTaT YIardia Sel IRERTETE g
yerifdgrTear faswrmtfia Saesar gay amuor uTfear.
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R AN IMEAIRET TEGads! B T 3da AR

"3t At 1 pEIen? H FEIeN o2 AAFA AT TAGA N A,
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fOrTeeTT GBI searer een vty sgrseen, Rrdhvarest Qe
TS IR YAGeITT ST R RIS FRUGTA SHTel. Jeaiar TaifoRar
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